Interleukin-1beta-dependent changes in the hippocampus following parenteral immunization with a whole cell pertussis vaccine.
Neurological side effects are a major cause of concern following immunization with a number of vaccines, especially the whole cell pertussis vaccine (Pw). In this study we report that IL-1beta concentrations were significantly increased in the hippocampus following subcutaneous (s.c.) injection of Pw, and that this was accompanied by increased activity of the stress-activated kinase, c-Jun-N-terminal kinase (JNK) and a decrease in glutamate release. These effects were mimicked by s.c injection of active pertussis toxin (PT) or lipopolysaccharide (LPS). Incubation of hippocampal synaptosomes in the presence of Pw, PT or LPS also resulted in increased JNK activation and decreased glutamate release, effects which were mimicked by IL-1beta and blocked by the IL-1 receptor antagonist (IL-ra). Our observations are consistent with the hypothesis that IL-1beta induced by active bacterial toxins present in vaccine preparations, mediate the neurochemical and perhaps the neurological effects of Pw.